Introduction
The objective of the present investigation was to study the effect of the fresh water snail Marisa comuarietis on Biomphalaria alexandrina, the snail host of Schistosoma mansoni in Egypt, under conditions approximatihg as closely aS possible to those prevailing in the natural environment in Egypt with a view of assessing its potential value as a biologieal control agent .. Such ause, if effective, would represent a much easier and cheaper means of control than the chemical control measures now applied.
It is very important to note that Marisa has demonstrated to be refractory to infection wİth the common animal and human trematode parasites (14) and those does not present any health hazards. There are also indications that Marisa does not constitute a serioııs threat to terrestrial crop plants, including rice (2) .
Observations made in laboratory have shown that JHarisa does not only take over the food supply of the vector snails confined with it but also consumes their eggs and actively predates on them, eating out their soft parts (1, 5, 6, 7, 8, 12 ).
In the field at West Indian island of Puerto Rico, the American ampullariid snail lvfarisa cornuarietis acted as an efficient competitor of Biomphalaria glabrata, the snail vector of Schistosoma mansorıi (9, 10, 13, 15, 16) . '
Under semi-environmental conditions in Egypt, Demian a~d Kamcl (4) ilIustarted a remarkable ability of the snail M. cornuarietis to eliminate and replace the fresh water snail Bulinus truncatus, the intel'mediate host of Schistosoma haematobium in Egypt.
The present work was aimed to determine whether M. cornuarietis can also compete successfully with B. alexandrina under semi-environmental conditions, and to ihvestigate the real aspects of any such competition, and thereby to gain a more complete picture of the potentialities of M. cornuarietis as an effective biological control agent in Egypt.
Material and Methods
The present work was carried out in a series of earth-lined .dİtch-es established in the botanical garden of the Faculty of Science,Ain Shams University, Abbasia, Cairo, The experimental area described in greater detail by Kame! (11) .
Biomphalaria alexandrina used in the present study were collected from some drains at Giza governorate, South of Cairo. Marisa cornuarietis were taken from a Iaboratoıoy stock coIolıy founded with snaiIs originally obtained from Puerto Rico by courtesy of Dr. F.F. Ferguson, Former director of the Puerto Rico field station, TropicaI Diseases Section, CommunicabIe Diseases Centre, U.S. PubIic Health Service.
The snaiI population in each ditch was sampIed in a uniform manner twice a month, by the author himself, by taking a dip with a deep-net (4) at a six marked coIIeeting spots, i80 cm, apart from one another. After assessment, the snai Is cau.sht in those six dips were returned aIive to their respective sİtes in the ditch. The number of snaiIs of an)' population collected by the ı2 dips made in one montlı (one sampIe) founded the basis of comparison.
The monthIy average maximum and minimum air and water temperatures recorded throughout the period of this studyare show il in TabIe I. (4-5 mm) were placed which paralleIed in every respect the experimental population Bl and served as control population.
The experimental populations of Biomphalaria and Afarisa were sampled twice monthly starting from December 3, 1981 , and the results were compared with those for the control population of Biomphalaria. Comparisons were made until the following December.
Experiment 2
In this experiment a relatively great group of B. alexandnna consisting of 200 adults of 8-9 mm in shell diameter were added on April 25, 1982 to a population of Mansa consisting of 125 specimens (70 female and 55 male) having shell diameter of 28-30 mm. Another population of Biomphalaria, practically identical with the experimental population, was established in another ditch on the same day served as a control population. Snails in both experimental and control ditches were sampled as in experiment i starting from May, 1982 until October, 1982 (6 months).
Experiment 3
The previous experiment was repeated on October 18, 1982 with the same numbers and size of both B. alexandrina and 1\1. comuarietis. The experiment ended on April, 1983.
Experiment 4
In this experiment a relatively small group of B. alexandrina consisting of 100 snails (10-12 mm in shell dimater) were added on June 14, 1983, to a populatian of 85 specimens of Marisa (28-30 mm in shell diameter) comprising 50 female and 35 male. Anather ditch contains the same numbers and size of B. alexandrina was used as control ditch for this experiment.
Results
Comparison of the total numbers of B. alexandrina samplcd monthly from the control and experimental populations are shown in Fig. I . Table 2 summarized the monthly collected Biomphalaria from the experimental and control ditches as regards the mean numbers of snails per dip. The numbers of lı1. comuarietis dipped out from the expeririıen-tal ditches (MI-M4) are given in Table 3 .
The data presented in Table 2 show that in experiment 1 (Bl) in December 1981, there was no obvious difference in density between the control populationand experimental populatin (P < 0.05).
Starting from January, 1982, onward differences in the mean numbers of collected Biomphalaria per dip from the control and experimental ditdıes became readily observed. The di~ferences were highly sigriifı-cant (P < 0.01).
. The data summarized iiı Table 2 and Fig. i show that in experiment 2 (B2) there was a significant difference in populatian density between control and experimental populations (P < 0.01). In experiment 3 and 4 (B3 and B4 respectively) the data obtained show a significant reduction in the density of experimental populations. The numbers of Biomphalaria collected from experimental ditches decreased quite markedly than those collected from the control ditches (P < 0.01).' lı1arisa, in the light of the present study, seems to be more adapted to warmer weather than Biomphalaria. Survival of Alarisa was high and breeding was most intense in Summer (Table 3) . During the Winter months Marisa was noted to be inactive but from March, 1982 onward, with increasing temperatures (Table 1 ) Marisa resumed its normal activities.
Discussion and Conclusion
Snail control is considered to be the method which offers the best present hope for interrupting the trarismission' and spread of Schistosomiasis. The methods available foi snail control fall into three Some organisms have been evaluated as snail controlling agents in the field or laboratory, the more important of which is the snail j\1arisa comuanetis.
The principal importance of the results secn in the present experiments Iies in thier practical implications with regard to the control of Biomphalaria alexandnna in Egypt. The data obtained in the prc- sent study undoubtedly provide encouraging indications of the possible utility of M. cornuarietis as a biological control agent of that noxious schistosome transmitting snaiI.
The significant reduction in the density of the experimental populations of B. alexandrina examined, as compared to the control populations, illustrate a remarka ble abilityon the part of Marisa to eliminate Biomphalaria under semi-environmental conditions of the present investigation. The observed effects on Biomphalaria could not possibly be attributed to other predators or competitors, or linked to any environmental or climatic factors, because all ecological conditions were closcly similar for both the control and experimental populations.
The present results lend strong support to earlier reports made by Demian and Lutfy (5,6), those authors have already provided conclusiye evidence that Marisa in the laboratory deliberately attacks and preys upon Bulinus truncatus, ingests its young, and purposefully consumes its egg masses. Results of semificId trials in ditches supplied with water from the r\ile reported by Demian and KameI (4) showed the capacity of Marisa to destroy and completeIy eiiminate Bulinus truncatus within 5-8 months.
M. comuarietis would qualify as an efficicnt biological control agent against B. alexandrina. The data presented befüre (4, Il), suggest that Alarisa will, doubtlessly be ablc to maintain itself in the natural environment in Egypt.
Confirmation of the predatory behaviour in the experimcntal ditches used in the present study was not feasible. The details of the interactions between Marisa and Biomphalaria could not be as closcly observed in the ditches as in the laboratory. Thus, whether the observed effects of Marisa on the experimental populations (B 1 -B 4 ) was due to direct predation, or to competition for food and space, or to a combinatian of both factors, could not be determined from the present investigation.
Should the obseı'vation made by Demian and Lutfy (5, 6) in the laboratory and the results obtained through the series of semi-field experiments by Demian and Kamel (4) as well as the data presented here prove broadly valid in nature. M. cornuarietis could be of great value in the controlaf natural population of Bulinus truncatus and Biomphalaria alexandrina in Egypt.
